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Abstract  Acute  pelvic  pain  in  women  is  a  common  reason  for  emergency  department  admis-
sion. There  is  a  broad  range  of  possible  aetiological  diagnoses,  with  gynaecological  and
gastrointestinal  causes  being  the  most  frequently  encountered.  Gynaecological  causes  include
upper genital  tract  infection  and  three  types  of  surgical  emergency,  namely  ectopic  pregnancy,
adnexal  torsion,  and  haemorrhagic  ovarian  cyst  rupture.  The  main  gastrointestinal  cause  is
acute appendicitis,  which  is  the  primary  differential  diagnosis  for  acute  pelvic  pain  of  gynae-
cological origin.  The  process  of  diagnosis  will  be  guided  by  the  clinical  examination,  laboratory
study results,  and  ultrasonography  ﬁndings,  with  suprapubic  transvaginal  pelvic  ultrasonography
as the  ﬁrst-line  examination  in  this  young  population,  and  potentially  cross-sectional  imaging
ﬁndings (computed  tomography  and  MR  imaging)  if  diagnosis  remains  uncertain.© 2015  Published  by  Elsevier  Masson  SAS  on  behalf  of  the  Éditions  françaises  de  radiologie.Acute  pelvic  pain  is  a  symptom  that  is  far  from  speciﬁc,  and  when  it  occurs  in  non-pregnant
women  it  opens  up  a  wide  range  of  potential  diagnoses  that  are  mainly  gynaecological  and
gastrointestinal.  In  view  of  this  large  number  of  possible  aetiologies  for  acute  pelvic  pain,
we  will  focus  principally  on  the  gynaecological  causes.The  medical  history,  physical  examination,  and  results  from  laboratory  studies  will  be
the  initial  factors  taken  into  account  in  putting  forward  a  hypothesis.  Whether  the  patient
has  sepsis  or  not  will  be  an  important  factor  in  the  reasoning  process,  pointing  to  different
groups  of  diagnoses,  which  nonetheless  have  some  subtle  features.
∗ Corresponding author.
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Table  1  Deﬁnition  of  sepsis  (2003  SFAR  consensus
conference).
Systemic  inﬂammatory  response  syndrome
Temperature  >  38.3◦C  or  <  36◦C
Heart  rate  >  90  bpm
Respiratory  rate  >  20  breaths/min
Glycemia  >  7.7  mmol/L
Leukocytes  >  12,000/mm3
or  <  4000/mm3
Deterioration  of  cognitive
functions
Capillary  reﬁll  time >  2  s
Lactatemia  >  2  mmol/L
Sepsis
Systemic  inﬂammatory  response
syndrome  + presumed  or
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diagnostic  efﬁcacy  and  should  in  these  cases  be  carried  out86  
Almost  as  a  matter  of  course,  imaging  will  take  its
lace  in  the  diagnostic  process.  Its  purpose  is  above  all  to
xclude  a  potentially  life-threatening  (ectopic  pregnancy,
uptured  haemorrhagic  ovarian  cyst  etc.)  or  surgical  emer-
ency  (acute  appendicitis,  adnexal  torsion  etc.);  as  well
s,  and  this  is  especially  crucial  in  women  of  childbearing
ge,  excluding  medical  emergencies  that  are  ‘‘upper  geni-
al  tract  infections’’,  in  which  the  prognosis  for  the  patient’s
ubsequent  fertility  may  be  at  stake.
hoice of imaging modalities from clinical
ndings and laboratory results
n  cases  of  acute  pelvic  pain,  the  diagnostic  process  should
e  guided  ﬁrstly  by  the  clinical  context:
age  of  the  patient  and  hormonal  status  (Menopause?  IUD?
Sexually  active  and  potential  risk  of  pregnancy?);
history  of  the  illness:  sudden  onset  of  ‘‘stabbing  pain’’?
Migratory  pain?  Accompanied  by  gastrointestinal  signs
(nausea,  vomiting  etc.)?  Metrorrhagia?  Leucorrhoea?;
ﬁndings  from  the  clinical  examination:  tempera-
ture  >  38◦C?  Pulse,  blood  pressure?  Localised  guarding?  Or
generalised?  Abnormal  vaginal  discharge?  Pain  on  uterine
motion?  Lateral  uterine  pain?
The  results  from  laboratory  tests  and  a  search  for  any
vidence  of  sepsis  will  mean  that  the  range  of  diagnoses  for
hese  acute  pelvic  pains  can  be  narrowed.
linical and biological deﬁnition of Sepsis
he  blood  work  could  include:
complete  blood  count  (CBC);
erythrocyte  sedimentation  rate  (ESR),  a  sensitive  but
totally  non-speciﬁc  marker  that  increases  in  infections,
as  well  as  in  tumours  and  autoimmune  disease,  amongst
others;
C-reactive  protein  (CRP)  is  an  equally  non-speciﬁc  marker
that  is  raised  from  as  early  as  the  6th  hour,  and  above  the
threshold  of  >  80  mg/L  bacterial  infection  is  suspected.
However,  it  is  mainly  useful  in  terms  of  analysis  of  its
kinetics;
procalcitonin  appears  even  earlier  than  CRP  as  it  is
raised  from  the  2nd  hour,  and  it  is  a  marker  that
increases  in  infections  and  points  towards  a  bacterial
cause  if  >  2  ng/mL.
Depending  on  the  seriousness  of  the  clinical  picture,
hese  tests  may  be  accompanied  by  blood  cultures,  lactate
esting,  or  glycemia  amongst  others.  Urinalysis  and  vagi-
al  swabs  may  be  carried  out,  depending  on  the  clinical
ontext.  In  sexually  active  women  a  beta-hCG  test  is  also
ecommended.
Acute  inﬂammatory  syndrome  or  systemic  inﬂammatory
esponse  syndrome  is  deﬁned  by  the  presence  of  various
linical  parameters  and  laboratory  test  results  (Table  1).
nﬂammation  is  a  complex  response  mechanism  that  aims
o  circumscribe  and  repair  a  tissue  lesion  whether  it  is  of
xogenous  (microbial  or  chemical  aggression)  or  endogenous
rigin  (infarcts,  necrosis,  tumour,  etc.).
i
uidentiﬁed  infection
Following  the  October  2003  SFAR  (French  Intensive  Care
nd  Anaesthetics  Society)  conference,  a state  of  sepsis
as  deﬁned  as  the  combination  of  a  systemic  inﬂammatory
esponse  and  a  presumed  or  identiﬁed  infection.  It  is  there-
ore  a  systemic  inﬂammatory  reaction  of  infectious  origin,
r  in  other  words,  an  inﬂammatory  reaction  that  starts  at
he  infected  site  and  spreads  to  the  whole  body.
An  important  point  to  note,  however,  is  that  evidence  of
nﬂammation  that  is  not  caused  by  infection  can  be  seen
n  cases  of  tissue  necrosis.  This  means  that  laboratory  tests
howing  elevated  inﬂammatory  markers  do  not  equate  to
he  exclusion  of  some  non-infectious  causes  involving  tissue
ecrosis  (necrobiosis  of  uterine  ﬁbroids,  adnexal  necrosis
urther  to  longstanding  torsion,  etc.).
hich imaging modality best excludes
edical, surgical and life-threatening
mergencies?
n  women  ‘‘of  childbearing  age’’  suprapubic  ultrasonogra-
hy  should  be  the  initial  investigation  and  this  can  be
upported  by  a  transvaginal  ultrasound  if  necessary.  If
his  investigation  is  unremarkable  or  inconclusive,  addi-
ional  cross-sectional  imaging  (speciﬁcally,  a  CT  scan  of  the
bdomen  and  pelvis)  is  indicated.
As  for  haemodynamic  ﬁndings,  these  should  be  sought
ithout  waiting  for  results  of  the  hCG  test.  Ideally,  use  of
agnetic  resonance  imaging  (MRI)  would  restrict  the  radia-
ion  dose  in  young  patients  while  still  best  exploring  pelvic
rgans.  However,  access  to  this  form  of  non-irradiating  imag-
ng  can  be  difﬁcult  in  practice  (and  even  more  so  in  an
mergency  context)  in  view  of  the  availability  of  MRI  equip-
ent.
In  older  women,  pelvic  ultrasound  is  still  the  initial
nvestigation  to  perform  when  a  gynaecological  etiology
s  suspected;  however,  to  investigate  a  possible  gastroin-
estinal  or  genitourinary  cause,  a  CT  scan  offers  superiorn  the  ﬁrst  instance  [1].
According  to  some  authors,  [2,3]  carrying  out  a  pelvic
ltrasound  following  a  CT  scan  that  is  considered  to  be
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‘‘normal’’,  especially  with  regard  to  the  appearance  of  the
adnexa,  does  not  add  anything  to  the  diagnostic  process.
Possible diagnoses of acute pelvic pain in
sepsis
There  is  a  broad  range  of  possible  diagnoses  for  acute  pelvic
pain  in  sepsis  in  females  (Table  2).
As  stated  above,  we  will  mainly  focus  on  gynaecological
causes.
Upper genital tract infections (Pelvic
Inﬂammatory disease, PID)
This  general  term  encompasses  several  entities  that
entail  an  ascending  infection  of  the  female  genital  tract,
speciﬁcally:  cervicitis,  endometritis,  salpingitis,  oophritis,
tubo-ovarian  abscess,  and  ﬁnally  gynaecological  pelvic  peri-
tonitis.  This  group  is  the  leading  cause  of  acute  pelvic
pain  in  sepsis  in  sexually  active  women,  estimated  to
account  for  between  19%  and  55%  of  cases  in  the  litera-
ture  [4].  The  pathogens  responsible  include  those  that  are
classically  seen  in  sexually  transmitted  disease  (Chlamydia
trachomatis,  gonococcus, Mycoplasma  genitalium) and  also
Escherichia  coli  and  enterobacteria.
If  a  diagnosis  is  not  made  in  the  early  stages  this  can  lead
to  immediate  complications  such  as  pyosalpinx  and  tubo-
ovarian  abscesses,  with  the  latter  thought  to  complicate
between  10  and  15%  of  symptomatic  infections  of  the  upper
genital  tract  [5].  The  sequelae  of  this  pathology,  especially
when  it  is  undiagnosed  and  under-treated,  are  not  incon-
siderable,  particularly  in  functional  terms  as  they  include
infertility  (due  to  obstruction  of  the  fallopian  tube),  an
increased  risk  of  ectopic  pregnancy,  and  chronic  pelvic  pain.
Deﬁnition
According  to  the  collège  national  des  gynécologues
obstétriciens  franc¸ais/CNGOF  (the  French  College  of
Table  2  Range  of  possible  diagnoses  for  acute  pelvic
pain  in  the  context  of  sepsis.
Gynaecological  causes
Upper  genital  system  infections  +++  (endometritis,
salpingitis,  oophoritis,  tubo-ovarian  abscess,
gynaecological  pelvic  peritonitis)
Thrombophlebitis  of  the  ovarian  vein
Necrosis  of  a  uterine  ﬁbroid  in  the  process  of
aseptic  necrobiosis
Necrotic  ovary  in  undiagnosed  adnexal  torsion
Non-gynaecological  causes
Gastrointestinal  causes  +++
Acute  appendicitis
Diverticulitis
Ileitis  and  colitis
Appendagitis
Urological  causes  (cystitis,  pyeloureteritis  cystica
and  pyelonephritis)
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bstetricians  and  Gynaecologists),  a diagnosis  of  pelvic
nﬂammatory  disease  should  be  made  when  these  major
linical  criteria  are  combined:  spontaneous  pelvic  pain  (in
he  absence  of  any  other  pathology)  and  adnexal  tenderness
nd/or  pain  on  uterine  motion.
There  are  also  ‘‘additional’’  criteria,  each  of  which
urther  increases  the  likelihood  of  PID:  clinical  criteria
fever  >  38◦C,  purulent  leucorrhoea),  laboratory  test  results
raised  CRP,  pathogens  identiﬁed  on  bacteriology),  and
ltrasound  ﬁndings  of  tube  wall  thickening  >  5  mm,  thick-
ned  ﬁmbriae  (cogwheel  sign),  or  a  heterogeneous  mass  of
he  lateral  uterus  with  no  sign  suggestive  of  any  other  pelvic
isease  (no  appendicitis,  complicated  ovarian  cyst,  ectopic
regnancy  etc.).
The  clinical  symptoms  can  often  be  misleading,  with  pain
ometimes  absent  or  vague,  and  raised  body  temperature  or
levated  leukocytosis  being  absent  in  around  50%  of  cases
6]. It  is  important  to  note  that  the  absence  of  raised  inﬂam-
atory  indicators  on  laboratory  studies  does  not  exclude  an
nfection  of  the  upper  genital  tract.
anagement through imaging
ccording  to  the  2012  CNGOF  recommendations  for
ractice,  a  pelvic  ultrasound  scan  must  be  performed  when
ID  is  suspected  because  it  can  look  for  complications
tubo-ovarian  abscesses?)  that  require  hospital  admission  as
urgical  management  is  indicated  and  it  can  exclude  differ-
ntial  diagnoses.  The  signs  of  uncomplicated  PID  at  the  tube
nﬂammation  stage  on  ultrasonography  are  sometimes  sub-
le  and  a  subnormal  pelvic  ultrasound  is  sufﬁcient  to  exclude
his  diagnosis.
The  features  to  look  for  are  a  fallopian  tube  with
hick  walls  and  ﬁmbriae  (cogwheel  sign).  The  threshold  for
hickened  fallopian  tube  walls  that  is  usually  used  in  the
iterature  is  5  mm,  although  some  authors  prefer  the  more
ubjective  interpretation  of  a  fallopian  tube  that  is  ‘‘too
learly  visible’’.  Fallopian  tube  wall  thickening  is  a  speciﬁc
ign  (90—100%)  but  it  is  not  particularly  sensitive  (29—100%),
eing  a  function  of  a  ﬂuid  build-up  that  may  or  may  not  be
onnected  to  the  lumen,  and  it  is  therefore  not  especially
eliable  in  the  absence  of  ﬂuid  [7].
Equally,  the  identiﬁcation  of  a ‘‘cogwheel’’  is  a function
f  the  presence  of  ﬂuid  within  the  tube.  An  echogenic  ﬂuid-
lled  tube  that  is  heterogeneous  with  debris  is  suggestive  of
yosalpinx.
For  some  authors,  the  appearance  of  a  pseudomass
etween  the  uterus  and  ovaries  is  the  best  marker  for  salp-
ngitis  with  a  sensitivity  and  speciﬁcity  of  around  80%.  This
seudomass  appears  to  be  vascularised  on  Doppler  ultraso-
ography  and  it  is  often  solid  (homogenous  echogenicity)
lthough  sometimes  it  is  pseudocystic  with  thick  septa  and
alls  forming  the  ‘‘tube  conglomerate’’,  and  sometimes  it
as  both  solid  and  cystic  components  [8].
The  presence  of  a small  amount  of  ﬂuid  in  the  pouch
f  Douglas  is  a  sign  that  is  not  at  all  speciﬁc  and  not  very
ensitive  [7].  Equally,  incomplete  septa  in  the  tube  can  be
isualised  in  acute  salpingitis  but  this  is  not  a  very  speciﬁc
ign  as  it  is  also  often  seen  in  hydrosalpinx  outside  of  a  septic
ontext  [9].
A  tubo-ovarian  abscess  will  be  clearly  visible  on  trans-
aginal  ultrasonography  in  the  form  of  a complex  and
9 E.  Pages-Bouic  et  al.
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Figure 2. Contrast-enhanced CT of the abdomen and pelvis (por-
tal phase), axial view: features of pelvic peritonitis (gynaecological
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nﬂammatory  mass  that  encompasses  the  ovary  and  fallo-
ian  tube,  within  which  the  usual  ovarian  morphology  is  no
onger  identiﬁable.
A contrast-enhanced  CT  scan  of  the  abdomen  and  pelvis
portal  phase)  may  be  suggested  as  a  second-line  inves-
igation  in  complicated  PID  (when  assessment  points  to
ynaecological  pelvic  peritonitis)  or  when  there  is  a persist-
ng  doubt  pointing  to  another,  particularly  gastrointestinal,
etiology.
We  will  uphold  the  presence  of  bilateral  adnexal  abnor-
alities  as  a  feature  suspicious  for  PID,  tube  thickening
eing  for  some  authors  the  best  sign  of  PID  [10].
Inﬁltration  of  the  anterior  pelvic  fat  with  a  non-lateral
attern  (inferior  part  of  the  greater  omentum)  is  also  a
uggestive  sign,  and  one  that  is  relatively  sensitive  (around
0—65%).  Inﬁltration  of  the  pelvic  fat  can  also  be  seen  in  gas-
rointestinal  pathologies,  although  here  it  has  a  more  lateral
attern:  it  is  seen  on  the  right  for  appendicitis  and  on  the
eft  in  sigmoid  diverticulitis,  in  contrast  to  PID,  in  which  the
nﬁltration  is  more  symmetrical.
Complications  of  tubo-ovarian  abscess  are  easily  demon-
trated  in  the  form  of  intensely  enhancing,  thick-walled,
omplex  adnexal  masses  containing  debris,  with  unclear  bor-
ers  due  to  the  inﬁltration  of  the  adjacent  fat,  within  which
he  ‘‘healthy’’  ovary  can  no  longer  be  distinguished  (Fig.  1).
If  pelvic  peritonitis  is  present  this  too  can  easily  be
emonstrated,  and  the  leaves  of  the  peritoneum  should  be
nalysed  as  a  matter  of  course  to  check  for  a  thickened  and
nhancing  peritoneum  (Fig.  2).  If  an  isolated  ﬂuid  collection
s  found  with  no  abnormality  of  the  peritoneal  leaves,  this  is
ot  a  sign  of  pelvic  peritonitis.  Finally,  a  contrast-enhanced
T  scan  helps  to  look  for  signs  suggestive  of  Fitz-Hugh-Curtis
yndrome  such  as  early  enhancing  liver  capsule,  gallbladder
dema.
ID and pelvic endometriosis
elvic  endometriosis  constitutes  for  some  authors  [11]  a  risk
actor  for  PID  due  to  two  mechanisms:
‘‘Iatrogenesis’’:  patients  who  are  being  monitored  for
endometriosis  are  more  likely  than  the  general  population
to  use  assisted  conception  techniques  (ovarian  puncture);
the  presence  of  endometriomas,  ‘‘pockets  of  blood’’  that
can  act  as  a  ‘‘culture  medium’’  for  any  neighbouring
bacteria  (gastrointestinal  translocation).
C
e
a
igure 1. a: pelvic MRI, T2-weighted axial view: right adnexal ‘‘pseudom
nﬁltration of adjacent fat; b: pelvic MRI, T1-weighted axial view with fa
ormation with thick, enhancing walls pointing to a right tubo-ovarian
urrounding fat. Salpingitis complicated by a right tubo-ovarian abscess.rigin) consisting of an intraperitoneal ﬂuid collection, and thick-
ned and enhancing leaves of peritoneum.
In  these  patients,  PID  can  be  more  severe,  more  pro-
onged  and  more  resistant  to  antibiotics,  which  means  that
t  more  often  requires  surgical  management.
In  addition  to  CT  imaging,  transvaginal  ultrasonography
r  even  MRI  must  be  performed  as  a  matter  of  course  in
rder  to  avoid  erroneous  diagnoses  of  tubo-ovarian  abscess
hat  ultimately  prove  to  be  endometriomas.
ID-like cases with a gastrointestinal cause
nfections  of  the  upper  genital  tract  can,  due  to  the  topog-
aphy  of  the  appendix,  lead  to  ‘‘reactive  periappendicitis’’,
ith  PID  being  the  leading  cause  of  periappendicitis.  The
ppendix  is  affected  both  inside  and  outside,  meaning  that
he  serosa  and/or  muscles  of  the  appendix  are  involved  but
he  mucosa  is  spared.  [12].
By  contrast,  a  site  of  gastrointestinal  infection  can  be
he  cause  of  ‘‘reactive’’  adnexal  disease  that  is  suggestive
f  PID.  Because  of  this,  a  routine  and  meticulous  inspection
f  the  gastrointestinal  tract,  using  either  ultrasonography  or
T,  is  a  key  aspect  of  the  diagnostic  process.
Factors  such  as  an  older  patient  (menopause),  the  pres-
nce  of  gas  or  even  a  fecaloma  within  the  diseased  adnexa,
nd  unilateral  adnexal  involvement  must  lead  the  clinician
ass’’ within which the normal ovary can no longer be distinguished.
t saturation and gadolinium enhancement: right adnexal ﬂuid-ﬁlled
 abscess. Inﬂammatory appearance with contrast uptake of the
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to  look  for  an  underlying  gastrointestinal  cause  (infection:
appendicitis,  diverticulitis,  or  even  a  tumour)  (Fig.  3).
Gynaecological involvement in sepsis from
non-infectious causes
Tissue necrosis
A  state  of  sepsis  can  be  seen  in  cases  of  tissue  necrosis.  For
example,  adnexal  torsions  at  the  necrotic  stage  or  aseptic
necrobiosis  of  uterine  ﬁbroids  can  manifest  as  acute  pelvic
pains  with  febricula,  and  sepsis  demonstrated  by  clinical  and
laboratory  ﬁndings  must  not  call  the  diagnosis  into  question
(Fig.  4).  Equally,  iatrogenic  uterine  necrosis  (management
of  haemorrhage  in  childbirth  by  embolisation,  vascular  liga-
ture  or  uterine  compression  sutures,  embolisation  of  uterine
ﬁbroids  etc.)  is  also  accompanied  by  clinically  and  radiolo-
gically  proven  sepsis  (Fig.  5).
Thrombophlebitis of the ovarian vein
Although  usually  seen  in  postpartum  women,  ovarian  throm-
bophlebitis  can  also  be  found  in  cases  of  PID,  recent  pelvic
surgery,  or  in  patients  with  cancer.  The  ovarian  thrombosis
is  most  often  unilateral,  more  commonly  on  the  right  (80%
of  cases).  Clinically,  patients  present  acute  pelvic  pain  and
concomitant  febricula.
p
f
o
t
Figure 3. A 42-year-old female with left pelvic pains, leucorrhoea, rais
device. Features of left salpingitis on ultrasonography, left ovary poorly
abdomen and pelvis (portal phase), axial view: thickened and ﬂuid-ﬁll
enhanced CT of the abdomen and pelvis (portal phase), axial view: small
contrast-enhanced CT of the abdomen and pelvis (portal phase), axial vi
management: perforated and abscessed adenocarcinoma of the sigmoid 
Figure 4. A 70-year-old female with a several-week history of left pelvi
axial view: rounded mass of the left adnexa, well-marginated with hetero
axial view; c: pelvic MRI, T1-weighted gadolinium-enhanced axial view
enhancing pointing to tissue necrosis. Exploratory laparoscopy and left ad
ischaemic necrosis due to longstanding and undiagnosed fallopian tube t989
The  diagnosis  can  be  suggested  through  imaging  by  an
bdominal  and  pelvic  ultrasound  demonstrating  a  tubular
tructure  with  echogenic  content  and  no  Doppler  ﬂow,  but
t  will  be  more  straightforward  using  a  CT  scan  to  look  for  a
arkedly  widened  ovarian  vein  with  hypodense  content  (a
hrombus),  slight  inﬁltration  peripherally,  and  a  relatively
igniﬁcant  calibre,  especially  in  the  postpartum  period  [13].
nﬂammatory ﬂare-up of pelvic endometriosis
he  literature  is  lacking  in  data  on  this  entity.  In  our  experi-
nce,  these  are  patients  whose  spontaneous  menstrual  cycle
as  recently  returned  (they  are  trying  to  become  pregnant),
nd  who  present  a  recurrence  of  pelvic  pain  accompanied
y  raised  inﬂammatory  markers  on  laboratory  tests  (Fig.  6).
cute pelvic pain in sepsis with a
on-gynaecological cause
he  cause  in  these  instances  is  usually  gastrointestinal
acute  appendicitis,  sigmoid  diverticulitis,  appendagitis,
r  colon  cancer  complicated  by  perforation/abscess).  In
ractice,  acute  appendicitis  often  constitutes  the  main  dif-
erential  diagnosis  for  PID  in  sexually  active  patients  in  terms
f  the  clinical  picture  and  laboratory  results,  and  this  is  all
he  more  true  when  the  appendix  is  located  in  the  pelvis.
ed inﬂammatory markers on laboratory studies, and an intrauterine
 visualised, additional CT needed. a: contrast-enhanced CT of the
ed left fallopian tube with enhancing walls (arrow); b: contrast-
 extraluminal gas bubble (arrow) adjacent to the fallopian tube; c:
ew: thickened sigmoid colon walls suggestive of a tumour. Surgical
colon with contiguous salpingitis.
c pain and raised inﬂammatory markers. a: pelvic MRI, T2-weighted
geneous T2 signal; b: pelvic MRI, T1-weighted gadolinium-enhanced
 and subtraction imaging: the adnexal mass is avascular and non-
nexectomy: post-menopausal ovary, paratubal mass showing diffuse
orsion.
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Figure 5. 26-year-old primipara. Hemorrhage in childbirth after a cesarean section. Left uterine pedicle ligature and uterine compression
sutures for management of postpartum haemorrhage. Raised inﬂammatory markers. Uterine necrosis. a: contrast-enhanced CT of the
abdomen and pelvis (portal phase), axial view: wide patches of ischaemic uterine myometrium (arrows); b: contrast-enhanced CT of the
abdomen and pelvis (portal phase), sagittal view: defect in enhancement of the posterior myometrium (arrow), features of peritonitis
combining an intraperitoneal ﬂuid collection and a thickened and enhancing peritoneum.
Figure 6. A 36-year-old female being followed for severe endometriosis. Menstrual cycle has recently restarted. Acute pelvic pain. Inves-
tigations for infection negative. Inﬂammatory ﬂare-up of endometriosis. a: pelvic MRI, T2-weighted axial view. Deep pelvic endometriosis
of the ovary (right ovarian endometriomas) and posterior cavity in the form of a stellate ﬁbrous implant centred on the torus uterinus, and
retractile stellate implant at both ovaries, complicated by contiguous involvement of the gastrointestinal tract behind (thickened upper
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dectum walls); b: pelvic MRI, T1-weighted axial view with fat satu
hickened and enhancing leaves of peritoneum, inﬁltration of the p
From  a  clinical  viewpoint,  a  diagnosis  of  appendicitis
s  suspected  when  a  group  of  well-known  symptoms  are
resent,  namely  abdominal  pain  that  is  typically  migra-
ory  and  peri-umbilical  at  onset,  moving  secondarily  to  the
ight  iliac  fossa,  with  localised  guarding,  signs  of  peritoneal
rritation  (pain  on  decompression,  psoas  inﬂammation  etc.)
ombined  with  general  signs  (fever  >  38◦C).  By  contrast,  if
elvic  pain  is  bilateral  and  not  initially  migratory,  and  nau-
ea  and  vomiting  are  absent  then  this  is  more  suggestive  of
ID  [14—16].
In  terms  of  laboratory  ﬁndings,  a  raised  neutrophil  count
s  present  in  between  80  and  85%  of  cases.  Nonetheless,  an
bsence  of  hyperleukocytosis  (<  10.109  cells/L)  or  elevated
RP  (<  8  mg/L)  does  not  exclude  a  diagnosis  of  appendicitis
17].As  the  November  2012  French  Healthy  Authority  (HAS)
eport  reiterates,  numerous  scores  consisting  of  clinical  fac-
ors  and  laboratory  ﬁndings  have  been  described  in  the
iterature,  yet  none  of  them  appears  to  be  reliable  enough,
a
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tn and gadolinium enhancement. Features of ‘‘pelvic peritonitis’’:
 fat.
specially  in  women,  to  forgo  supporting  imaging  studies.
ince  it  is  non-irradiating,  ultrasonography  should  be  the
nitial  investigation,  and  it  is  also  able  to  look  for  the
ynaecological  differential  diagnoses  in  women.  The  typ-
cal  criteria  for  acute  appendicitis  are  visualisation  of  a
on-compressible  appendix  with  a  diameter  >  6—8  mm  that
s  tender  when  the  catheter  passes  over  it.  As  always,
ltrasonography  is  an  operator-dependent  investigation,
nd  it  is  sometimes  compromised  by  the  patient’s  morpho-
ype  (obesity)  or  if  the  intestinal  loops  are  distended  with
as.
A  CT  scan  is  the  second  line  investigation  to  choose  if
he  ultrasound  proves  to  be  unremarkable.  It  has  performs
ery  well  in  terms  of  diagnosis  and  this  applies  whether  a
iagnosis  is  being  conﬁrmed  or  overturned.  A  diagnosis  of
cute  appendicitis  will  be  suggested  when  CT  demonstrates
nﬁltration  of  the  fat  around  the  appendix  indicating  local
nﬂammation,  together  with  an  enlarged  appendix  (diame-
er  >  6  mm)  [18].
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Table  3  Range  of  possible  diagnoses  for  acute  pelvic
pain  in  a  non-septic  context.
Gynaecological  causes
Ectopic  pregnancy
Adnexal  torsion
Isolated  fallopian  tube  torsion
Ovarian  torsion
Intracystic  haemorrhage  and  ruptured  ovarian  cysts
Other  less  common  causes
Dysmenorrhoea,  intermenstrual  bleeding
Ovarian  hyperstimulation  syndrome
Inﬂammatory  ﬂare-up  of  endometriosis
Non-gynaecological  causes
Urological  causes
Renal  colic
Gastrointestinal  causes
Appendagitis
Mechanical  gastrointestinal  obstruction  (obturator  or
t
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Asymmetrical  inﬁltration  of  the  pelvic  fat,  extralumi-
nal  gas,  or  perhaps  even  fecalomas  within  a  pelvic  abscess
are  all  features  that  will  point  towards  a  primary  gastroin-
testinal  cause.  Some  situations  can  be  misleading,  and  a
meticulous  search  for  an  extraluminal  bubble  of  gas  will
often  be  a  feature  that  allows  a  distinction  to  be  made
(Fig.  7).
Possible diagnoses for acute pelvic pain in
a  non-septic context
The  range  of  possible  diagnoses  for  acute  pelvic  pain  in
females  without  sepsis  is  equally  broad  (Table  3).  In  gynae-
cology,  it  is  a  question  of  three  types  of  surgical  emergency
that  can  each  be  life-threatening.
A life-threatening emergency: exclude an
ectopic pregnancy
Ectopic  pregnancy  is  the  classic  gynaecological  emergency
and  it  is  life-threatening  in  view  of  the  risk  of  haemorrhage
that  it  presents  if  it  ruptures.  There  are  various  predisposing
factors  for  ectopic  pregnancy:  a  history  of  upper  genital
tract  infection,  fallopian  tube  surgery,  active  tobacco  usage,
intrauterine  device  (copper),  medically  assisted  conception
etc.
Ectopic  pregnancies  usually  implant  in  the  fallopian  tubes
(>  97%  of  cases),  generally  in  the  ampulla,  a  portion  of  the
distal  third  of  the  tube,  which  has  thinner  walls  that  can  eas-
ily  become  distended.  The  clinical  presentation  is  variable,
ranging  from  asymptomatic,  simple  metrorrhagia,  or  vague
pelvic  pains,  through  to  acute  pelvic  pain  with  haemorrhagic
shock  in  cases  of  rupture.
A  transvaginal  ultrasound  is  the  initial  examination  to
carry  out  as  an  emergency  when  there  are  suggestive  clini-
cal  and  laboratory  ﬁndings  in  a  sexually  active  patient  with
a  late  period.  The  ultrasound  can  be  considered  to  show  a
pregnancy  in  process  when  a  decidualised  endometrium  and
a  corpus  luteum  are  seen.
d
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Figure 7. A 38-year-old female, acute pelvic pain in sepsis. Intrauter
contrast-enhanced CT of the abdomen and pelvis (portal phase), axial 
enhancing peritoneum with an intraperitoneal ﬂuid collection; b: contrast
Small extraluminal gas bubble (arrow). Asymmetrical fat inﬁltration pred
the residual appendix.femoral  hernia  etc.)
A  diagnosis  of  ectopic  pregnancy  will  be  suggested  when
he  beta-hCG  level  is  greater  than  or  equal  to  1500  IU/L
nd  this  is  combined  with  ultrasonography  ﬁndings  of  an
bsent  intrauterine  gestational  sac  and  a  lateral  uter-
ne  mass.  If  the  beta-hCG  level  is  below  1500,  in  the
bsence  of  any  abnormality  on  ultrasonography,  hCG  testing
nd  transvaginal  ultrasound  scans  must  be  repeated  every
4—48  hours.
The  presence  of  an  intrauterine  gestational  sac  (an
ccentric  ﬂuid  image  in  the  endometrial  cavity  with  a
yperechoic  double  decidual  corona)  excludes  this  diag-
osis,  except  in  assisted  conception  when  intrauterine
regnancies  can  be  observed  with  concomitant  ectopic
regnancies.
A true  gestational  sac  must  not  be  confused  with  a  pseu-
ogestational  sac  (image  of  ﬂuid  located  centrally  in  the
terine  cavity  surrounded  by  a  single  hyperechoic  layer),
hich  may  be  seen  in  around  5  to  10%  of  cases  [19].
ine device, premenstrual phase. Appendicectomy in childhood. a:
view. Features of pelvic peritonitis consisting of a thickened and
-enhanced CT of the abdomen and pelvis (portal phase), axial view.
ominating in the right iliac fossa. Acute perforated appendicitis of
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If  a  mass  is  found  between  the  uterus  and  ovary,  this  is  a
estational  sac  surrounded  by  a  clot  within  a  tube  that  will
e  dilated  to  some  degree.  This  mass  could  therefore  appear
o  be  heterogeneous  and  hyperechoic  in  cases  of  haematos-
lpinx  further  to  a  pregnancy  loss  (the  gestational  sac  is  no
onger  identiﬁable),  or  it  could  be  echoic  with  the  gesta-
ional  sac  within.  If  an  embryo  with  an  active  heartbeat
s  demonstrated  within  the  gestational  sac  then  this  is  of
ourse  pathognomonic  (Fig.  8).
An  echoic  peritoneal  effusion  (haemoperitoneum)  may
e  seen,  and  although  this  is  non-speciﬁc  it  is  present  in  25%
f  ectopic  pregnancies.  It  is  therefore  not  predictive  of  an
ctopic  pregnancy  unless  of  course  there  is  abundant  ﬂuid
ointing  to  a  ruptured  ectopic  pregnancy.
Ultrasound  ﬁndings  play  a  role  in  the  choice  of  treat-
ent  in  terms  of  deciding  between  medical  or  surgical
anagement.  Visualisation  of  a  haemoperitoneum  >  100  mL
r  a  haematosalpinx  >  4  cm  combined  with  clinical  features
nd  laboratory  ﬁndings  (Fernandez  score)  are  the  criteria
hat  will  point  towards  surgical  management.
dnexal torsion
varian torsion
n  adults,  the  torsion  of  an  ovary  around  its  vascular  pedicle
s  almost  exclusively  connected  to  an  abnormal  homolat-
ral  ovary  weighed  down  by  a  tissue  formation  (usually  a
ature  teratoma)  or  a  cystic  mass:  a  functional  or  organic
yst  (benign  cystadenoma),  enlargement  (ovarian  hyper-
timulation  syndrome,  polycystic  ovary  syndrome  etc.),  or
n  anatomical  predisposing  factor  such  as  long  ovarian  lig-
ments.  Endometriomas  and  malignant  ovarian  tumours  are
n  occasional  cause  of  torsion  due  to  the  adhesions  that  they
rigger.
The  clinical  symptoms  of  acute  pelvic  pain  have  a  sud-
en  onset  and  are  sometimes  intermittent  (episodes  of
pontaneous  torsion  and  detorsion)  and  are  associated  with
nconsistent  gastrointestinal  signs  (nausea,  vomiting)  that
an  be  misleading  and  non-speciﬁc  [20].  Raised  inﬂamma-
ory  markers  can  be  seen  in  cases  of  longstanding  torsion
omplicated  by  adnexal  necrosis.
Transvaginal  ultrasonography  is  the  ﬁrst  examination  to
erform,  as  it  allows  to  be  visualize  an  abnormal  and  out-
f-place  ovary,  with  asymmetrical  enlargement,  the  site  of
 central  stromal  edema  with  peripherally  positioned  fol-
icles,  often  the  site  of  a  cystic  or  tissue  formation  that
p
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igure 8. A 38-year-old female, acute pelvic pain. Signs of peritoniti
isualising an ectopic pregnancy (embryonic sac); b: transvaginal pelvic u
chogenicity. Laparoscopy: an ectopic pregnancy of 4 cm is visualised in
f rupture.E.  Pages-Bouic  et  al.
lays  a  role  in  the  torsion,  sometimes  the  site  of  a  hem-
rrhagic  infarction  when  management  is  delayed.  Doppler
ltrasonography  must  not  lead  to  the  diagnosis  being  ques-
ioned  as  arterial  ﬂow  can  persist  in  two-thirds  of  cases,  with
he  disappearance  of  venous  ﬂow  preceding  that  of  arte-
ial  ﬂow  [21]. Transvaginal  ultrasonography  can  also  show
 pseudomass  between  the  uterus  and  adnexa,  equating  to
 turgescent  fallopian  tube  resulting  from  venous  and  lym-
hatic  stasis.  Visualisation  of  the  twisted  vascular  pedicle
ithin  this  mass  in  the  form  of  the  whirlpool  sign  is  pathog-
omonic.  This  pedicle  is  sometimes  difﬁcult  to  demonstrate
n  transvaginal  ultrasonography,  and  cross-sectional  imaging
ill  be  required  using  3D  reconstructions.
If the  diagnosis  is  unclear,  additional  cross-sectional
maging  (CT  or  MRI)  must  be  performed,  because  these
odalities  perform  better  in  terms  of  diagnosis  [22]  as  they
re  also  able  to  ﬁnd  an  enlarged  ovary  that  may  be  medially
r  laterally  displaced,  a  pseudomass  between  the  ovary  and
terus,  and  inﬁltration  of  the  fat  peripheral  to  the  twisted
vary.  A  small  peritoneal  effusion  may  also  be  visualised  [21]
Fig.  9).
allopian tube torsion without ovarian torsion
his  is  a  rare  entity,  and  involves  an  anatomical  predisposing
actor  (a  long  mesosalpinx,  a hypermobile  fallopian  tube
tc.)  together  with  a  predisposing  factor  for  torsion  (hydros-
lpinx,  paratubal  cyst).  The  clinical  symptoms  consist  of
cute  pelvic  pain  in  the  form  of  cramps  with  a  very  sud-
en  onset,  combined  with  misleading  gastrointestinal  signs
nausea,  vomiting  ±  peritoneal  signs).
Transvaginal  ultrasound  will  be  carried  out  in  the  ﬁrst
nstance  as  this  can  visualise  symmetrical  ovaries  with  nor-
al  morphology,  which  will  exclude  a  hypothesis  of  ruptured
varian  cyst.
The  twisted  tube  will  be  visualised  as  distended,  with
ariable  ﬂuid  content  (ranging  from  anechoic  to  hetero-
eneously  echoic  with  debris).  Predisposing  factors  could
lso  be  investigated,  although  the  examination  may  need
o  be  kept  short,  as  it  can  be  painful.  Additional  cross-
ectional  imaging  (pelvic  MRI  or,  if  this  is  not  possible,  a
ontrast-enhanced  CT  scan)  could  also  be  suggested.  This
s  because  the  ‘‘twist’’,  with  a tube  that  is  ectopically
ositioned  in  relation  to  the  homolateral  ovary,  as  well  as
dema  of  the  mesosalpinx  and  peritubal  inﬁltration  are  all
eatures  that  are  seen  more  easily  on  cross-sectional  imaging
Fig.  10).
s. Beta-hCG results unavailable. a: transvaginal pelvic ultrasound
ltrasound: small haemoperitoneum that shows slight heterogeneous
 the left fallopian tube displacing the infundibulum, in the process
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Figure 9. A 42-year-old female, sudden onset acute pelvic pain in the left iliac fossa, causing insomnia. a: transvaginal pelvic ultrasound:
enlarged left ovary, with peripheral distribution of follicles and central stromal edema; b: transvaginal pelvic ultrasound: right ovary is of
normal size and morphology; c: contrast-enhanced CT of the abdomen and pelvis (portal phase), enlarged left fallopian tube (arrow); d:
contrast-enhanced CT of the abdomen and pelvis (portal phase), small ﬂ
into the pouch of Douglas (arrow).
Figure 10. A 48-year-old female, sudden onset acute left pelvic
pain in the left iliac fossa with guarding. Left lateral uterine tender-
ness on digital examination. Transvaginal pelvic ultrasound: normal
and symmetrical ovaries. Contrast-enhanced CT of the abdomen and
pelvis (portal phase): both ovaries are of normal shape and location
at the ovarian fossae. Fluid structure at the left anterior pelvis in
contact with the medial surface of the left external iliac vessels,
tubular appearance, away from the ovary, suggestive of isolated
fallopian tube torsion. Exploratory laparoscopy: left fallopian tube
torsion (2 twists of the pedicle) due to the predisposing factor of an
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cysts  of  varying  sizes,  with  a  tendency  to  peripheral  distribu-underlying hydrosalpinx. Left ovary is not twisted, appears normal,
salpingectomy due to necrosis of the tube wall.
Haemorrhage and haemorrhagic ruptured
ovarian cyst
This  is  a  common  cause  of  acute  pelvic  pain  in  sexually
active  women,  and  these  cases  are  usually  complications
(intracystic  haemorrhage  and  rupture)  of  functional  cysts
(corpus  luteum,  or  more  rarely,  follicular  cysts);  organic
t
I
ouid collection in the pouch of Douglas; enlarged left ovary, tipping
ysts  (cystadenomas  and  mature  teratomas)  become  com-
licated  much  less  often.  These  ruptures  mainly  develop
id-cycle  or  in  the  luteal  phase.  The  pain  is  usually  very
udden  and  sharp,  and  it  is  unilateral,  arising  during  physical
ctivity.
Transvaginal  ultrasound  is  once  again  the  ﬁrst-line  exam-
nation  to  perform  as  it  can  identify  either  a  cyst  showing
hange  that  is  partially  collapsed  and  is  the  site  of  an
ntracystic  haemorrhage  (intracystic  clotting),  or  a  complex
choic  adnexal  mass,  accompanied  by  an  intraperitoneal
ollection  that  is  not  entirely  ﬂuid.  Cross-sectional  imaging
an  visualise  and  more  importantly  measure  the  abundance
f  the  haemoperitoneum.  It  can  demonstrate  a  ruptured  cyst
y  showing  a  collapsed  formation  with  enhancing  walls  that
s  concomitant  in  ¼  of  cases  with  active  bleeding.  [23,24]
Fig.  11).
varian hyperstimulation syndrome
his  rare  syndrome  is  secondary  to  a  raised  hCG  level  that
eads  to  massive  luteinisation  of  the  ovarian  follicles,  caus-
ng  multiple  luteinised  cysts  to  develop.  This  excessive  hCG
evel  usually  has  the  exogenous  cause  of  medically  assisted
onception:  ovarian  hyperstimulation  syndrome.  It  can  less
ommonly  be  caused  endogenously  and  can  be  seen  in
pontaneous  pregnancies  (more  often  in  cases  of  multiple
regnancy)  or  in  trophoblastic  disease  (molar  pregnancy,
horiocarcinoma  etc.).
Diagnosis  through  radiology  is  usually  restricted  to  a
uprapubic  ultrasound  scan  showing  two  voluminous  ovaries
they  can  measure  up  to  35  cm)  that  are  the  site  of  multipleion.  An  intraperitoneal  effusion  can  also  be  seen  (Fig.  12).
n  view  of  the  limited  potential  of  ultrasonography  in  terms
f  access  (since  the  transvaginal  route  will  add  nothing),
994  E.  Pages-Bouic  et  al.
Figure 11. A 20-year-old female, no contraception, acute ‘‘stabbing’’ pelvic pain. Painful abdomen with signs of peritonitis. Haemody-
namically stable. Negative beta-hCG test. a: transvaginal pelvic ultrasound. Hyperechoic patch with haematic appearance (blood clot) in
contact with a right cystic ovarian structure that is anechoic and collapsed; b: contrast-enhanced CT of the abdomen and pelvis (arterial
phase), axial view. Active bleeding (arrow) from a partially collapsed ﬂuid structure of right ovarian origin; c: contrast-enhanced CT of the
abdomen and pelvis (portal phase). Diffuse, abundant haemoperitonitis. Ruptured right ovarian cyst (arrow). Management by exploratory
laparoscopy ﬁnding a ruptured corpus luteum cyst with active bleeding, a
right ovarian haemostasis.
Figure 12. A 23-year-old female with ovarian hyperstimulation
syndrome (in medically assisted conception) that had led to a triple
pregnancy (unprotected sexual intercourse in spite of medical rec-
ommendations). Suprapubic pelvic ultrasound showing moderately
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• ectopic  pregnancy  +++:  to  be  suggested  when  beta-bundant ascites, and both ovaries enlarged symmetrically, the site
f multiple cysts of varying sizes.
urther  exploration  by  pelvic  MRI  is  useful,  as  it  will  con-
rm  that  these  formations  are  only  cysts  and  it  can  exclude
he  presence  of  papillary  vegetation  within  the  cysts,  or
eritoneal  implants.
onclusion
cute  pelvic  pain  in  women  with  a  gynaecological  cause  can
e  divided  into  two  broad  categories  depending  on  whether
he  patient  presents  sepsis  or  not.  Pelvic  pain  in  sepsis
s  mainly  accounted  for  by  upper  genital  tract  infections.
nvestigation  of  the  latter  must  include  a  routine  pelvic
ltrasound  scan  to  look  for  complications  (tubo-ovarian
bscess?)  and  differential  diagnosis  (gastrointestinal  or  uro-
ogical  cause?).  The  gastrointestinal  tract  must  be  analysed
eticulously,  as  PID  can  occur  in  response  to  adjacent  gas-
rointestinal  disease,  and  this  is  even  more  the  case  inbundant haemoperitoneum and pelvic blood clots, cystectomy and
ost-menopausal  women.  Uncomplicated  cases  of  PID  can
e  seen  in  the  absence  of  any  clear  evidence  of  inﬂamma-
ion  on  laboratory  tests.  By  contrast,  raised  inﬂammatory
arkers  can  be  found  in  pelvic  pains  with  a  non-infectious
ause,  in  tissue  necrosis.  Pelvic  pain  unconnected  to  sepsis  is
ccounted  for  by  three  types  of  surgical  emergency:  ectopic
regnancy,  adnexal  torsion  (ovarian  torsion  or  isolated  tor-
ion  of  a  fallopian  tube)  and  complications  of  primarily
unctional  ovarian  cysts  (intracystic  haemorrhage,  rupture).
 transvaginal  pelvic  ultrasound  scan  is  the  ﬁrst  examina-
ion  to  perform  as  it  can  diagnose  without  delay  these  three
mergencies  that  can  be  life-threatening.
Take-home  messages
Acute  pelvic  pain  in  sepsis
• routinely  perform  a  transvaginal  pelvic  ultrasound
scan:  look  for  any  complications  (tubo-ovarian
abscess?)  and  differential  diagnoses;
• the  absence  of  raised  inﬂammatory  markers  must  not
call  the  diagnosis  into  question;
• a  routine  and  meticulous  concomitant  examination
of  the  gastrointestinal  tract  is  called  for,  given
that  PID  is  the  leading  cause  of  ‘‘periappendicitis’’
and  that  gastrointestinal  disease  can  equally  be
accompanied  by  reactive  salpingitis;
• in  a  post-menopausal  woman  presenting  PID,
always  look  for  an  underlying  gastrointestinal  cause
(appendicitis,  diverticulitis  or  tumour  etc.).  Track
down  the  small  extraluminal  gas  bubble;
• bearing  in  mind  that  tissue  necrosis  (due  to  an
old  adnexal  torsion,  uterine  ﬁbroid  necrobiosis  etc.)
manifests  with  raised  inﬂammatory  markers  on
laboratory  studies  will  mean  that  the  diagnosis  is  not
called  into  question.
Acute  pelvic  pain  unconnected  to  sepsis:  three
surgical  emergencieshCG  >  1500  IU/L  and  an  intrauterine  gestational  sac
is  absent;
Acute  pelvic  pain  in  females  in  septic  and  aseptic  contexts  
• adnexal  torsion:  ovarian  torsion.  Do  not  forget
about  isolated  fallopian  tube  torsion  without  ovarian
torsion,  a  rare  entity,  that  it  is  important  to  know
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[when  to  consider;
• complications  of  ovarian  cysts:  haemorrhage.
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